Lipid hydroperoxide induced corneal neovascularization in hyperglycemic rabbits.
To compare the effect of hyperglycemia on corneal neovascularization (NV) induced by linoleic acid hydroperoxide (LHP) in a rabbit model. Male New Zealand rabbits received 80 mg/kg alloxan i.v. and subsequently developed hyperglycemia. Four weeks later, 10 microl of LHP (40 mM) was injected into corneal stroma 5 mm from the superior limbus with a 30 gauge needle. Vessel growth area from the limbal vasculature was measured over a period of 2 weeks and was correlated with plasma levels of insulin, HbA(1c), and corneal vascular endothelial growth factor (VEGF). Two days after alloxan, blood glucose was increased from 97 +/- 4 mg/dl in the untreated control group to 413 +/- 3 mg/dl. At 24 and 72 hours after LHP injection, VEGF in cornea of hyperglycemic rabbits was elevated 2 to 4 times above that of normoglycemic rabbits. At 14 days after LHP injection, the normoglycemic rabbits vessel growth area measured 2.42 +/- 0.31 mm(2), but in the hyperglycemic group, vessel growth area was significantly increased to 7.96 +/- 2.26 mm(2) (p < 0.05). At the end of the experimental period, HbA(1c) was elevated from 3.9 +/- 0.8 % to 8.4 +/- 0.6 % and insulin was decreased from 440 +/- 123.9 pg/ml to 24 +/- 11.0 pg/ml. These data suggest that hyperglycemia may sensitize corneal and vascular endothelial cells, perhaps by glucose derived radicals, which enhance production of additional LHP through endogenous propagation reactions, and raise in turn the concentration of VEGF levels to induce an enhanced, sustained NV response.